Elevated insulin/glucagon ratios and decreased cyclic AMP levels accompany the glycogen and triglyceride storage syndrome in the hypothyroid chick.
The role of endogenous glucagon and insulin on the hepatic glycogen and triglyceride storage syndrome in propylthiouracil (PTU)-induced hypothyroidism was investigated in the chick. PTU feeding in the diet resulted in a progressive increase in liver glycogen concentration associated with a concomitant decrease in hepatic glucose-6-phosphatase (G-6-Pase) activity. Plasma glucagon level was significantly decreased and insulin significantly increased after two days of PTU administration. These enzyme and hormone changes were associated with a significant increase in hepatic glucose-6-phosphate (G-6-P) and a decrease in cyclic AMP levels. Although our results do not directly prove, the data does suggest that the hepatic glycogen storage syndrome observed in the PTU-induced hypothyroidism in the chick is mediated through changes in pancreatic glucagon and insulin secretion. The extent of glycogen accumulation was inversely related to G-6-Pase which is a rate limiting glycogenolytic enzyme. A significant increase in the plasma insulin/glucagon ratio, along with a significant decrease in the hepatic cyclic AMP concentration, could most likely also account for the excessive hepatic triglyceride accumulation in the PTU-treated chicks.